Helical structure of dermaseptin B2 in a membrane-mimetic environment.
Dermaseptins are antimicrobial peptides from frog skin that have high membrane-lytic activity against a broad spectrum of microorganisms. The structure of dermaseptin B2 in aqueous solution, in TFE/water mixtures, and in micellar and nonmicellar SDS was analyzed by CD, FTIR, fluorescence, and NMR spectroscopy combined with molecular dynamics calculations. Dermaseptin B2 is unstructured in water, but helical conformations, mostly in segment 3-18, are stabilized by addition of TFE. SDS titration showed that dermaseptin B2 assumes nonhelical structures at SDS concentrations far below the critical micellar concentration and helical structures at micellar concentrations. Dermaseptin B2 bound to SDS micelles (0.4 mM peptide, 80 mM SDS) adopts a well-defined amphipathic helix between residues 11-31 connected to a more flexible helical segment spanning residues 1-8 by a flexible hinge region around Val9 and Gly10. Experiments using paramagnetic probes showed that dermaseptin B2 lies near the surface of SDS micelles and that residue Trp3 is buried in the SDS micelle, but close to the surface. A slow exchange equilibrium occurs at higher peptide/SDS ratios (2 mM peptide, 80 mM SDS) between forms having distinct sets of resonances in the N-terminal 1-11 segment. This equilibrium could reflect different oligomeric states of dermaseptin B2 interacting with SDS micelles. Structure-activity studies on dermaseptin B2 analogues showed that the N-terminal 1-11 segment is an absolute requirement for antibacterial activity, while the C-terminal 10-33 region is also important for full antibiotic activity.